Summary -The distribution of limited testing resources between sexes and stages of selection was optimised for breeding structures employing one-or two-stage selection. The use of incomplete sampling was considered. Measurement expenditure generally favoured the sex subject to the highest selection intensity. Within a sex, the optimal intensity of measurement was dependent upon the proportion of available candidates required for breeding and on the level of available funding. It was optimal to test all of the available candidates when more than 40% was required for breeding. Single-stage selection was favoured when selection intensity was low and when the funding limit was high. (Jain and Amble, 1962; Alenda et al, 1982; Van Raden et al, 1984; Ronningen, 1969) , sheep (Brown, 1967; Mueller, 1984; Ponzoni, 1987; Atkins, 1987; Morley, 1988; Atkins, 1990; Lewer and MacLeod, 1990) , horses (Hugason et al, 1987) , swine and poultry (Ronningen, 1969) . Some work has also considered the use of twostage selection in plant breeding (Cochran, 1951; Finney, 1958; Namkoong, 1970; Cotterill and James, 1981; Robinson, 1984) . These studies have concentrated on the optimisation of truncation levels for the maximisation of genetic gain. The selection of more than one sex has rarely been considered. One way in which resources may be 'saved' in a breeding program is through incomplete sampling (James, 1966; Smith, 1969; Ollivier, 1990 (Ollivier, 1990) . Studies by James (1966) , Smith (1969) and Ollivier (1990) (Cochran, 1951) .
When improvement is generated solely through selection on males the genetic response to selection can be predicted for index selection in two stages by the method shown (Cochran, 1951 (Jackson et al, 1986) (Ponzoni, 1988 figure 1 , the selection efficiency (Fc = r IH/ r&dquo;, ax ) of each measurement in a wool sheep breeding programme was plotted (+) against the relevant measurement cost (c). Lines corresponding to the different marginal effectiveness ratios (k = 0.3, 0.5, 0.8) were plotted on the same figure assuming that Fc = r iH/ r max = (1 -k'). The parameters used in the assessment were those of Lewer and MacLeod (1990) .
The x axis of figure 1 was the measurement cost for each index combination. While c was arbitrary, it was possible to change the value of c to reflect measurement cost in local currency. In figure 1, setting When the optimal allocation of resources was determined for the funding allocation already provided to each sex, the resources were redistributed between sexes to test values of Tm on either side of the current value. The within-sex process was repeated for males and then for females. The program then altered the proportion of funds allocated to males from the previous value to whatever tested value was found to be genetically favourable and repeated the entire process until no further genetic improvement was registered by changing this parameter.
The most difficult procedure in the algorithm was assessing the volume of the twice-truncated bivariate normal distribution. This procedure was written following the method of Gupta (1968) , and adapting the Fortran algorithms of Thomas (1986) and Hill (1973) (Cunningham and Mahon, 1977) which uses an approximate method to obtain the truncated volume. Saxton (1989) 
RESULTS
The allocation of resources between sexes in a breeding program considering multistage selection was analysed for four different cost/benefit structures defined by a range of marginal effectiveness ratios (k). The distribution of funds between sexes (Tm and Tf) was affected by the selection intensities in males and females, the marginal effectiveness ratio and the funding allocation to the selection program (T). 
General trends in the results
The allocation of resources between sexes (fig 2) usually favoured the sex subject to the highest selection intensity. Factors other than those examined in this study affected the aptitude of the strategies chosen. For example, the use of progeny testing increases the generation interval, and so the genetic gain may not increase as much as would be expected given the high accuracy of selection. The appropriate selection strategy will depend on the types of measurements available and on the assumed breeding objective. Ollivier (1990) 
